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Project 2  Simulating binary .obj files and determining their purpose 

 
 
Objectives: Simulate execution of a binary file. Determine the objective of the 
program. 

 
1. In PennSim, Load .obj file 1.a.1.obj .  

 
Note that the PC is initialized to x0200. By standard, the LC3 operating system space 
begins here, but we have not loaded an operating system … and our file was not 
loaded here. Our file was loaded to address x3000 (as was instructed in the original 
assembly code). Also, in this example, the input is R1.  
 

2. Manually change R1 to some positive int value.  
 

3. To begin simulation starting at address x3000, manually change the PC reg 
value to x3000 

 
At this point you should see some of the code loaded and the simulators, assembly-
like interpretation of the code for each address space.  
 

4. Identify the state of the computing system … no need to check the entire 
memory range, but certainly observe the state of the registers.  

 
This is the starting state. Our goal is to determine the objective of the loaded 
program, by observing the change in state as we step through the program. 
Remember, in this example, R1 is the input. Try stepping through a few examples 
(with R1 initialized to different values) to determine the intended purpose of this 
program. Note: the program “terminates” when the Halt instruction is encountered. 
 
Q.1 Succinctly describe the objective of program 1.a.1.obj. (DO NOT simply state 
verbatim what is happening at the instruction level, but rather, identify the overall 
purpose of the sequence of instructions.) Briefly support your conclusions with your 
observations.  
Q.2 Succinctly describe the objective of program 1.a.2.obj. Briefly support your 
conclusions with your observations. (Inputs are R1 and R2) 
Q.3 Succinctly describe the objective of program 1.a.3.obj. Briefly support your 
conclusions with your observations. (Inputs are R1 and R2) 
Q.4 Succinctly describe the objective of program 1.a.4.obj. Briefly support your 
conclusions with your observations. (Input is R1 … hint, R0 is the output when 
complete) 
 
Hint: Some of the above programs are bit-wise operations on the inputs. 
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Reading LC3 assembly and debugging 
 

 
Objectives: Reading and debugging an assembly language program. 
 
Assembly language is a Human Language version of binary instructions. This is a 
very thin layer of abstraction that allows for improved readability, writeability, and 
a few extra features notably: pseudo-ops, comments and address labels.  
 

1. Open assembly file 1.b.1.asm using an editor of your choices, e.g. emacs.  
2. Read over the code and the comments. 

 
Q.5 Given the comments and instructions, what is the intended purpose of this 
program? 
 
To simulate this program, we must first create an .obj file via the assembler. 
Assembly is often a 2-pass activity. The first past creates a symbol table, .sym file, 
for labels and the second pass uses the symbol table to create the .obj file.  
 

3. Open PennSim (within the same directory as the .asm file). 
4. Within PennSim’s command prompt, invoke the assembler as follows:  as 

1.b.1asm .  
 
The assembler will have two outputs: a .sym file (containing the symbol table) 
and a .obj file (the binary executable).  

 
Q.6 Were there any assembly errors? If so, identify the error(s) here and explain the 
solution. 
 

5. If an error was found, fix it in the .asm file and re-assemble. 
 
Once you have fixed all syntax errors, proceed as follows. 

 
6. Using an editor of your choice, open the .sym file. 
7. Load 1.a.obj into PennSim and simulate execution.  

 
Q.7. Below, list out the “meaningful” entries contained in the .sym file. Do the labels 
map to the correct addresses? Explain. Provide screen shots in lab report as needed. 
 
Q.8 Using the simulator, does the program execute as intended? Why or why not? If 
not, describe which line or lines are in error and describe the needed correction.  
 

8. Make the appropriate changes to the .asm file, and re-assemble. Confirm 
correctness via simulation.  
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9. Debug and correct (as needed) all files:  1.b.x.asm 
 

Q.9 For each of the remaining files, 1.b.x.asm, describe the intended purpose, all errors 
found (and corresponding fixes). Once all errors are fixed, describe how you confirmed 
the correctness of code. 
 
 
C.1 In your personal svn branch, commit the corrected versions of the 1.b.x.asm files. 
 
 
 
 
 
 
 
 


